Incorporation of an N-methyl Amino Acid into a Template Peptide Alters Anisotropy in the Crystal Growth of Gold Nanoparticles Synthesized by the Peptide Template Method.
Gold nanocrystals have unique physicochemical and biocompatible properties, and hold promise for use as catalysts and in the fields of electronics, photonic and/or plasmonic devices, sensing and/or imaging systems, targeted drug delivery, and photothermal therapies. A variety of organic templates have been used to control the size, shape, and structure of gold nanocrystals, and to modify their surfaces. For the control of the shape of gold nanocrystals, we previously designed and synthesized a β-sheet-forming nonapeptide (RU006: Ac- AIAKAXKIA-NH2, X = L-2-naphthylalanine, Nal). A mixture of RU006 and HAuCl4 in water produced ultrathin gold nanoribbons with 50-100 nm wide, several nanometers high, and microns long. The main objective of this study is the control of the nanoribbon crystal growth by designing and synthesizing RU006 analogs containing an N-methyl-L-alanine residue. We report (i) the design and synthesis of four RU006 analogs in which an L-alanine (Ala) at four positions in the RU006 sequence (N-methylated RU006 analogs) is replaced with an N-methyl alanine, (ii) conformational and morphological analyses of the self-assembled Nmethylated RU006 analogs, (iii) gold nanocrystal synthesis by the peptide templating method with N-methylated RU006 analogs, and (iv) the roles of peptide self-assembly in anisotropic gold crystal growth. RU006 with an N-methyl moiety at the center position resulted in flattened/platelet gold nanocrystals. It was also found that decreasing the mole fraction of RU006 in mixtures with Nmethylated RU006 analogs afforded significantly different absorption spectra compared to that obtained using RU006 alone under gold nanocrystal synthesis conditions. We found that morphology of gdd nanocrystals is significantly affected by electron transfer from the naphthalene rings to HAuCl4, accompanied by cross-linking reactions between spatially adjacent naphthalene rings within the hydrophobic cavity of a template assembly.